Numerous works have presented techniques for obtaining reduced order models (ROMs) of mistuned bladed disks. Most of these works focus in only one rotor's stage, though some also include several stages and even the rotor shaft. However, to the authors' knowledge, the ROM techniques available in the literature consider only one blade geometry by stage, thus making impossible their use for the case of impellers with two or more different blade geometries.
INTRODUCTION
The small inevitable variations (uncertainties) in the structural properties, material properties and blade geometries of bladed disks, caused by manufacturing tolerances and wear during operation, are referred as mistuning. These uncertainties, coupled with flexibility of the disk, can produce a large deviation in blade vibration amplitudes (localization phenomena) compared to the fully symmetrical (tuned) bladed disk. As a consequence, the cyclic symmetry is lost and a sector analysis cannot be performed, therefore imposing the modeling of the entire bladed disk geometry which is often computationally expensive.
Mistuning in bladed disks depends on many factors and it is difficult to quantify in a deterministic manner, imposing statistical analyses for predicting the dynamic response of these structures. Statistical analyses are computationally intensive tasks that can easily become infeasible if large size finite element models are involved. Therefore, if mistuning is to be considered, reduced-order models (ROMs) have to be used to predict the dynamic response.
Some Boulton and Casanova [7] ); nevertheless, most of the models presented in the literature are focused on axial-flow turbomachines, which are perceived to be important in applications such as aircraft propulsion. On the other hand, worked with one impeller geometry to investigate the vibration of a typical radial-flow turbomachine with a tapered blade, but no reduced-order model or mistuning was considered. Patel et al. [9] also studied an impeller to investigate its response to structural mistuning; a reduced-order model was obtained from an industrial rotor using the TurboReduced code, and blade mistuning analysis was performed, however no splitter blades were reported.
